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Immune Hyperactivation by HIV-1: An Evolutionary Accident?
PAGE 1055
HIV-1 infection in humans causes AIDS, which is characterized by immune hyperactivation and high turnover and apoptosis
of T cells. In contrast, primates with naturally occurring SIV infections do not exhibit AIDS symptoms. Here, Schindler and
colleagues attribute this difference to the viral Nef protein, which blocks host T cell apoptosis in nonpathogenic SIV strains,
but not in HIV-1 and its closest simian relatives. Thus, Nef appears to exert an important protective function in natural SIV
infection that was lost during primate lentiviral evolution in the lineage that gave rise to HIV-1.
Redefining Bacterial Promoter Elements
PAGE 1069
Binding of E. coli RNA polymerase holoenzyme (RNAP) to core elements in promoter DNA, including the 10 and 35
regions, is essential for transcription initiation. Haugen et al. discover an additional recognition element in bacterial
promoters that interacts with a region of the RNAP sigma subunit not previously known to make direct promoter inter-
actions. Furthermore, the authors show that this RNAP promoter element interaction is nonoptimal in ribosomal RNA
promoters, leading to control of initiation by regulatory molecules such as ppGpp. As these regulatory molecules
bind to RNAP and not to the promoter DNA, the results provide the molecular basis for an unusual means of promoter
control.
Defining Rest Stops for RNA Polymerase
PAGE 1083
Single-molecule studies have shown that RNA polymerase pauses often, about once every 100 bases. The relationship of
these ‘‘ubiquitous’’ pauses to DNA sequence, and to pause sites that regulate gene expression in a sequence-dependent
manner, has been uncertain. In a single-molecule study, Herbert et al. used an optical-trapping assay to follow individual
polymerase molecules transcribing templates with repeating sequence motifs. The resulting records could be aligned with
sequences, allowing individual pause events to be localized within a base pair. Their results indicate that ubiquitous pauses
are in fact sequence dependent and precede the occurrence of longer-lived pauses.
P-Bodies: An Abattoir for Aberrant mRNAs
PAGE 1095
In eukaryotes, the nonsense-mediated decay (NMD) pathway recognizes and degrades
mRNAs with aberrant termination codons. Although Upf1p, Upf2p, and Upf3p have been
shown to be required for NMD, the individual roles of these proteins, as well as where
NMD occurs, have not been well characterized. Sheth and Parker now show that in yeast
NMD occurs in specific cytoplasmic foci called P-bodies. Furthermore, Upf1p is sufficient
for targeting mRNAs to P-bodies, whereas Upf2p and Upf3p act mostly in downstream
stages of degradation. These results provide new insights into how aberrant mRNAs are rec-
ognized and targeted for destruction.
Reversing MicroRNA Repression
PAGE 1111
MicroRNAs base pair with target mRNAs to either repress translation or induce mRNA degradation. Whether the repression
is reversible is largely unknown. Bhattacharyya et al. show that in human hepatoma cells subjected to stress, CAT-1 mRNA
is relieved from microRNA inhibition. This event is accompanied by the release of CAT-1 mRNA from cytoplasmic storage
depots called P-bodies and its recruitment to polysomes. The derepression requires interaction of a specific protein,
HuR, with the 30UTR of CAT-1 mRNA, suggesting that mRNA binding proteins may act as general modulators of microRNA
activity.
The Translational Termination Two-Step
PAGE 1125
The peptide release factors eRF1 and eRF3 activate eukaryotic translation termination, though it is not clear how. To inves-
tigate the individual roles of these factors, Alkalaeva et al. completely reconstituted the eukaryotic translation system in vitro
and showed that eRF1 and eRF3 cooperate to ensure the fast release of the nascent peptide. Their results indicate that
binding of eRF1, eRF3, and GTP to ribosomal pretermination complexes induces a structural rearrangement, which leads
to hydrolysis of the GTP molecule bound to eRF3, followed by rapid hydrolysis of peptidyl-tRNA.Cell 125, June 16, 2006 ª2006 Elsevier Inc. 1015
EGFR Activation Goes Asymmetric
PAGE 1137
Members of the epidermal growth factor receptor (EGFR) family are transmembrane tyrosine kinases that regulate cell pro-
liferation, differentiation, and migration, although how EGFR becomes activated has been unclear. Zhang et al. now reveal
that upon ligand binding, the two intracellular EGFR kinase domains interact asymmetrically, with only one domain alloste-
rically activating the kinase domain of the other. Interaction of both kinase domains is required for activation, although only
one of them becomes catalytically active. Thus, these results reveal how EGFR is activated and suggest that even a cata-
lytically inactive EGFR family member can contribute to kinase activation as part of a heterodimeric complex.
EphB Signaling for Cell Proliferation
PAGE 1151
Ephrin ligands and their receptors (Ephs) direct cell migration. Here, Holmberg et al. report
that EphB receptors in the intestine also regulate cell proliferation. EphB signaling promotes
cell cycle reentry of progenitor cells and accounts for 50% of the mitogenic activity in
the adult mouse small intestine and colon. These data establish EphB receptors as
key coordinators of migration and proliferation in the intestinal stem cell niche. The expres-
sion of ephrins and Ephs in multiple adult stem cell systems suggests that they may control
similar features in several organs and may be attractive drug targets in regenerative
medicine.
SIR-2 Dials 14-3-3 for Stress Relief
PAGE 1165
The insulin-like signaling pathway regulates the lifespan of worms by signaling to the forkhead family transcription factor
DAF-16. DAF-16 also mediates the lifespan extension observed upon introduction of extra copies of the sir-2.1 gene. Ber-
dichevsky et al. now show that SIR-2 binds 14-3-3 proteins, which are required for the effects of sir-2.1 on lifespan and
stress resistance. By contrast, the 14-3-3 genes and sir-2.1 are not required for the regulation of lifespan controlled by
the insulin-like pathway. Additionally, stress, but not low insulin-like signaling, promotes DAF-16/ SIR-2 complex formation
in a 14-3-3-dependent manner. The authors propose that a SIR-2/14-3-3 stress-dependent pathway acts in parallel to the
insulin-like pathway to activate DAF-16 and extend lifespan.
Clarifying the Caspase Conundrum in Huntington Disease
PAGE 1179
Huntington disease (HD), a neurodegenerative disorder, is caused by an ex-
panded CAG repeat encoding glutamine in the N terminus of the huntingtin pro-
tein. Although well characterized in vitro, the relationship between caspase-
mediated huntingtin proteolysis and the pathogenesis of HD is unknown. Gra-
ham et al. report that mice expressing CAG-expanded huntingtin that is resistant
to cleavage by caspase-6—but is still cleavable by caspase-3—maintain normal
neuronal function and do not develop striatal neurodegeneration. The mice are
also protected against neurotoxicity induced by multiple stressors. These
studies highlight the significance of caspase-specific huntingtin proteolysis in
HD pathogenesis in vivo.
Three Tiers of Transcriptional Control in Worms
PAGE 1193
Transcription factors control spatiotemporal gene expression, but most of their target
genes in metazoans are unknown. Using high-throughput yeast one-hybrid (Y1H)
assays with a library of gene promoters as ‘‘DNA baits,’’ Deplancke et al. find inter-
actions between 10% of all worm transcription factors and 72 target genes and
validate many of these interactions. Based on a network model built from these inter-
actions, they propose that worm genes are subject to three layers of transcriptional
control with global, master, and specific transcriptional regulators. Y1H assays provide
a powerful complementary and ‘‘gene-centric’’ alternative to ‘‘transcription factor-
centric’’ chromatin immunoprecipitation-based methods.Cell 125, June 16, 2006 ª2006 Elsevier Inc. 1017
